General Considerations.
All commercially available compounds were used as received. Solvents were distilled over Na/benzophenone prior to use. For hydroformylation reactions, dried solvents were further deoxygenated by three freeze-thaw cycles, then taken into a nitrogen filled glove box. Rh(acac)(CO) 2 was recrystalized from toluene/hexanes (green needles) prior to use. . Flash chromatography was performed on silica gel 60 (particle size 0.040-0.063mm, 230-400 mesh ASTM, purchased from Sorbent Technology). Optical rotations were measured using a 1 mL cell with a 0.5 dm path length on a Randolph digital polarimeter. Chiral gas chromatography (GC) analysis was performed on a Varian Chrompack system using commercial Supelco columns. Chiral super critical fluid chromatography (SFC) analysis was performed on a Berger analytical supercritical fluid chromatograph with commercial Chiralpak columns. Chiral HPLC analysis was performed on a Shimadzu analytical HPLC system with commercial Chiralcel columns.
Representative Procedure for Rh-Catalyzed Asymmetric Hydroformylation.

CAUTION! Carbon monoxide is a highly toxic gas and manipulations should be conducted in a wellventilated fume hood in the vicinity of a carbon monoxide detector. Hydrogen gas is highly flammable and explosive. Precautions should be taken when using synthesis gas (H 2 /CO mixtures)
. Additionally, these reactions are performed at elevated pressures (>100 psig). All pressurized reactions should be performed behind a blast shield, and the recommended safety procedures relevant to the Ace-Glass® pressure tubes should be observed.
All materials were taken into a dinitrogen-filled dry box. All glassware was oven-dried for one hour prior to use. Inside the dry box, alkene (0.5 mmol) was added to an oven-dried 35 mL pressure bottle (Chemglass) equipped with a magnetic stir bar. Rh(acac)(CO) 2 (2.5 µmol, 0.5 mol%) was added as a toluene stock solution (prepared immediately before use) followed by addition of diazaphospholane ligand (2.75 µmol, 0.55 mol%, 1.1 equiv to Rh) as a tetrahydrofuran stock solution. The total volume of each reaction was adjusted to 0.670 mL (0.75 M) by addition of toluene. The pressure bottle was then connected to a custom made reaction apparatus equipped with a quick connect device, a pressure gauge, and a valve that permits venting of the system. The apparatus was removed from the dry box and pressurized 5 times to 140 psig with CO/H 2 (1:1). Immediately following pressurization, synthesis gas cylinder was detached from the reactor and the pressure bottle was submerged in a pre-heated oil bath with vigorous stirring (NOTE: We do not recommend maintaining reactor pressure by leaving the reactor open to the gas cylinder, because, in the event of a leak on the reactor or supply lines, large amounts of H 2 and CO could be released). The reaction pressure decreases between 10 and 15% over the course of the reaction. Upon completion of the reaction, the pressure bottle was removed from the oil bath, cooled to room temperature, then vented. The reaction mixture was then filtered through a pad of silica gel which was flushed dichloromethane. Subsequent solvent removal at reduced pressure yielded pure aldehydes. Enantiomeric excess was determined to be 86% by chiral GC analysis (β-DEX 225, 100 ˚C for 5 min, then ramp to 160 ˚C at 1.5 ˚C/min); t R (R) = 35.9 min, t R (S) = 39.4 min. NaBH 4 reduction to form the alcohol was required to determine the enantiomeric excess, which was 99% by chiral GC analysis (β-DEX 120, 90 ˚C for 10 min, then ramp to 140 ˚C at 1.0 ˚C/min); t R (S) = 28.0 min, t R (R) = 28.5 min. 24 D = +19.0° (c 1.04, CHCl 3 ) NaBH 4 reduction to form the alcohol was required to determine the enantiomeric excess, which was 99% by chiral GC analysis (β-DEX 120, 70 ˚C for 10 min, then ramp to 120 ˚C at 1.5 ˚C/min); t R (major) = 22.4 min, t R (minor) = 23.0 min. Enantiomeric excess was determined by converting the product into the corresponding tertbutyldimethylsilyl ether, as described previously. See below for chiral GC method. Enantiomeric excess was determined to be 97% by chiral GC analysis (β-DEX 225, 70 ˚C, isothermal); t R (R) = 13.1 min, t R (S) = 13.7 min. Enantiomeric excess was determined to be 96% by chiral GC analysis (β-DEX 225, 65 ˚C, isothermal); t R (R) = 60.8 min, t R (S) = 62.4 min. H NMR (300 MHz, CDCl 3 ) δ 1.26 (d, J = 7.5 Hz, 3H), δ 2.8 -2.9 (m, 1H), δ 4.14 (dd, J = 5.3, 9.5 Hz, 1H), δ 4.20 (dd, J = 6.4, 9.5 Hz, 1H), δ 6.9 -7.0 (m, 3H), δ 7.2 -7.3 (m, 2H), δ 9.81 (d, J = 1.8 Hz, 1H). Enantiomeric excess was determined to be 96% by chiral GC analysis (β-DEX 225, 120 ˚C, isothermal); t R (major) = 27.6 min, t R (minor) = 28.2 min. NaBH 4 reduction to form the alcohol was required to determine the enantiomeric excess, which was 86% by chiral SFC analysis (Chiralpak OD-H, 3% MeOH for 5 min, then 20% MeOH at a rate of 0.5 %/min, 3.0 mL/min, λ=254 nm); t R (major) = 19.4 min, t R (minor) = 20.1 min. Enantiomeric excess was determined to be 92% by chiral GC analysis (β-DEX 225, 100 ˚C, isothermal); t R (R) = 11.3 min, t R (S) = 11.5 min. Enantiomeric excess was determined to be 96% by chiral GC analysis (β-DEX 225, 100 ˚C, isothermal); t R (major) = 10.3 min, t R (minor) = 11.2 min. Enantiomeric excess was determined to be 92% by chiral GC analysis (β-DEX 225, 100 ˚C, isothermal); t R (major) = 25.3 min, t R (minor) = 25.9 min. Enantiomeric excess was determined to be 90% by chiral GC analysis (β-DEX 225, 100 ˚C for 5 min, then ramp to 160 ˚C at 1.5 ˚C/min); t R (minor) = 32.1 min, t R (major) = 37.8 min. Enantiomeric excess was determined to be 89% by chiral GC analysis (β-DEX 225, 80 ˚C for 5 min, then ramp to 160 ˚C at 4 ˚C/min); t R (major) = 21.7 min, t R (minor) = 22.0 min. 
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NaBH 4 reduction to form the alcohol was required to deteremine the enantiomeric excess, which was 97% by chiral GC analysis (β-DEX 225, 80 ˚C for 5 min, then ramp to 160 ˚C at 4 ˚C/min); t R (major) = 61.5 min, t R (minor) = 62.65 min. Enantiomeric excess was determined to be 91% by chiral GC analysis (β-DEX 225, 125 ˚C, isothermal); t R (major) = 60.9 min, t R (minor) = 62.9 min. Enantiomeric excess was determined to be 90% by chiral GC analysis (β-DEX 225, 90 ˚C, isothermal); t R (major) = 21.4 min, t R (minor) = 21.8 min.
Absolute Stereochemical Determination of S3.
The absolute stereochemical configuration of 2-(1,3-dioxolan-2-yl)-propanal (S3, Table 2 , Entry 6) was assigned by comparison with a sample of known absolute configuration, synthesized from the enantiomerically pure (R)-Roche aldehyde.
To confirm this assignment, S3 was condensed with 2,4-dinitrophenylhydrazine to form hydrazone S4, resulting in X-ray diffraction-quality crystals. The structural assignment (see below) confirmed the assignment from the optical rotation measurements described above.
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Data Collection
A colorless crystal with approximate dimensions 0.44 x 0.13 x 0.12 mm 
Structure Solution and Refinement
The systematic absences in the diffraction data were consistent for the space group P2 1 that yielded chemically reasonable and computationally stable results of refinement [2, 3] .
A successful solution by the direct methods provided most non-hydrogen atoms from the E-map. The remaining non-hydrogen atoms were located in an alternating series of least-squares cycles and difference Fourier maps. All non-hydrogen atoms were refined with anisotropic displacement coefficients. All hydrogen atoms were included in the structure factor calculation at idealized positions and were allowed to ride on the neighboring atoms with relative isotropic displacement coefficients.
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The absolute configuration of the chiral C (8) The molcular diagram is drawn with 50% probability ellipsoids. (2) 2178 (1) 9461 (1) 28 (1) O (3) -3420 (2) 2953 (1) 14385 (1) 26 (1) O (4) 162 (2) 3753 (1) 15303 (1) 25 (1) O (5) 8479 (2) 6508 (1) 5676 (1) 24 (1) O (6) 5623 (3) 5462 (1) 4648 (1) 33 (1) N (1) -2230 (2) 2690 (1) 9166 (1) 18(1) N (2) -1264 (2) 3400 (1) 14270 (1) 19(1) N (3) 2365 (2) 3953 (1) 8746 (1) 17(1) N (4) 4398 (2) 4584 (1) 8642 (1) 18 (1) C (1) -745 (3) 3200 (1) 10320 (1) 16 (1) C (2) -1613 (3) 3066 (1) 11699 (1) 18(1) C (3) -337 (3) 3533 (1) 12835 (1) 18 (1) C (4) 1766 (3) 4142 (1) 12640 (1) 19 (1) C (5) 2597 (3) 4278 (1) 11279 (1) 19(1) C (6) 1395 (3) 3808 (1) 10060 (1) 16(1) C (7) 5294 (3) 4696 (1) 7399 (1) 18(1) C (8) 7482 (3) 5377 (1) 7200 (1) 18(1) C (9) 8342 (3) 5883 (1) 8570 (1) 22(1) C (10) 6254 (3) 5933 (1) 5946 (1) 22(1) C (11) 7908 (3) 6706 (1) 4170 (2) 24(1) C (12) 6613 (4) 5917 (1) 3495 (2) 34 (1) (7) 1.2761(17) C(1)-C (2) 1.3955(18) C(1)-C (6) 1.4176(18) C(2)-C (3) 1.3705(19) C(2)-H (2) 0.9500 C(3)-C (4) 1.3934(18) (2) 37 (1) 26 (1) 20 (1) -1(1) 5(1) -15(1) O (3) 24 (1) 35 (1) 19 (1) 4 (1) 5(1) -6(1) O (4) 32 (1) 29 (1) 13 (1) -2(1) 2(1) -3(1) O (5) 22 (1) 26 (1) 23 (1) 7 (1) 3(1) -6(1) O (6) 46 (1) 35 (1) 17 (1) 7(1) -4(1) -20(1) N (1) 22 (1) 17 (1) 16 (1) 0 (1) 4(1) -1(1) N (2) 21 (1) 21 (1) 14 (1) 1 (1) 3 (1) 4(1) N (3) 20 (1) 18 (1) 14 (1) 0(1) 3(1) -3(1) N (4) 16 (1) 19 (1) 18 (1) 1 (1) 2(1) 0(1) C (1) 19 (1) 16 (1) 14(1) -1(1) 2(1) 2(1) C (2) 18 (1) 18 (1) 16 (1) 4(1) 3(1) 2(1) C (3) 18 (1) 22 (1) 14 (1) 3 (1) 4 (1) 5(1) C (4) 19 (1) 22 (1) 16 (1) -1(1) -1(1) 2(1) C (5) 18 (1) 20 (1) 19 (1) 2(1) 2(1) -2(1) C (6) 16 (1) 18 (1) 15 (1) 2 (1) 2 (1) 5(1) C (7) 18 (1) 19 (1) 17 (1) 2(1) 0(1) 1(1) C (8) 18 (1) 21 (1) 17 (1) 1 (1) 3(1) 0(1) C (9) 24 (1) 22 (1) 19 (1) 0(1) 3(1) -2(1) C (10) 19 (1) 24 (1) 22 (1) 4(1) 1(1) -4(1) C (11) 32 (1) 20 (1) 22 (1) 
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